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DETAILED ACTION 



Information Disclosure Statement 

1 . The listing of references in the specification is not a proper information disclosure 
statement. 37 CFR 1 .98(b) requires a list of all patents, publications, or other 
information submitted for consideration by the Office, and MPEP § 609.04(a) states, 
"the list may not be incorporated into the specification but must be submitted in a 
separate paper." Therefore, unless the references have been cited by the examiner on 
form PTO-892, they have not been considered. 



Specification 

2. Priority to the provisional application 60,367,060 should be stated in the first 
paragraph of the specification. 

3. 35 U.S.C. 1 12, first paragraph, requires the specification to be written in "full, 
clear, concise, and exact terms." The specification should be revised carefully in order 
to comply with 35 U.S.C. 112, first paragraph. Examples of some unclear, inexact or 
verbose terms used in the specification are: (1) "An 18-mer fully phosphorothioated 
deoxyribonucleotide containing 66% full length product" and (2) "was purified 5'- 
dimethoxytrityl on using the method" found in the 1 st paragraph under Example 3 on 
page 15. "An 18-mer fully phosphorothioated deoxyribonucleotide" is a full length 
product, there is no degree or percentage involved. The second construction is unclear 
grammar as well. 
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4. The abstract of the disclosure is objected to because of legal phraseology in use 
of the words "thereon" and "thereby". Correction is required. See MPEP § 608.01(b). 

5. The use of the trademark SEPHAROSE has been noted in this application. It 
and any other trademarks should be capitalized wherever they appear and be 
accompanied by the generic terminology. 

Although the use of trademarks is permissible in patent applications, the 
proprietary nature of the marks should be respected and every effort made to prevent 
their use in any manner which might adversely affect their validity as trademarks. 

Claim Objections 

6. Claim 8 is objected to because of the following informalities: there is an 
unnecessary period after the word "claim" in line 1. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

7. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 4, 5, 13, 22, and 27 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

The term "substantially free of in claims 4 and 27 is a relative term which 
renders the claim indefinite. The term " substantially free of is not defined by the claim, 
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the specification does not provide a standard for ascertaining the requisite degree, and 
one of ordinary skill in the art would not be reasonably apprised of the scope of the 
invention. This term is applied to metal salts and one of ordinary skill in the would not 
know what level of metal salts is permissible. Examiner notes that this term is 
discussed in the specification in lines 4-7 on page 12. However, the discussion found 
there does not provide a standard for ascertaining the requisite degree of this term. 

The term "substantially increase" in claims 5 and 27 is a relative term which 
renders the claim indefinite. The term " substantially increase " is not defined by the 
claim, the specification does not provide a standard for ascertaining the requisite 
degree, and one of ordinary skill in the art would not be reasonably apprised of the 
scope of the invention. This term is applied to salt concentration and one of ordinary 
skill in the would not know what level of salt increase is permissible. Examiner notes 
that this term is discussed in the specification in lines 34-36 on page 12. However, the 
discussion found there does not provide a standard for ascertaining the requisite degree 
of this term. 

The term "sufficient amount" in claim 22 is a relative term which renders the 
claim indefinite. The term " sufficient amount " is not defined by the claim, the 
specification does not provide a standard for ascertaining the requisite degree, and one 
of ordinary skill in the art would not be reasonably apprised of the scope of the 
invention. This term is applied to an acidic solution and one of ordinary skill in the 
would not know what amount of an acidic solution is permissible. Examiner notes that 
this term is discussed in the specification in lines 25-28 on page 3. However, the 



Application/Control Number: 10/508,799 Page 5 

Art Unit: 1637 

discussion found there, while providing a concentration range for the example of one 
acid which is acetic acid, does not provide a standard for ascertaining the requisite 
degree of this term, which is the "amount" that is permissible. 

The term "linear manner" in claim 13 is a relative term which renders the claim 
indefinite. The term "linear manner" is not defined by the claim, the specification does 
not provide a standard for ascertaining the requisite degree, and one of ordinary skill in 
the art would not be reasonably apprised of the scope of the invention. This term is 
applied to an increase in pH and one of ordinary skill in the art would not know what 
degree of linearity is permissible. 

Claims 1-27 are rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential steps, such omission amounting to a gap between the 
steps. See MPEP § 2172.01. The omitted steps are: how the solution in step 1b is 
increasing in pH with time. It is not recited and hence is indefinite as to how the solution 
is changing pH over time. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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8. Claims 1, 5-7, 10, 12-14, 16-18, and 25 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Lu et al. (1994), cited on the Information Disclosure Statement, 
IDS. 

Regarding claim 1 , Lu et al. teach a method of separating a target 
oligonucleotide from an impurity, in a mixture comprising said target oligonucleotide and 
said impurity, using a titratable anion exchange composition, comprising the steps: 

a) binding said target oligonucleotide to said titratable anion exchange composition; 

b) passing a solution through said titratable anion exchange composition with target 
oligonucleotide bound thereon, wherein said solution increases in pH overtime (see 
Figure 1 for pH increase after 30 minutes); and 

c) eluting said target oligonucleotide, wherein said impurity elutes at a different pH than 
said target oligonucleotide (entire article, especially Table 1 and column "pH gradient"). 

Regarding claim 5, Lu et al. teach a method with use of a pH gradient where salt 
concentration does not vary over time, that is, wherein the addition of solution B to 
solution A does not increase salt concentration overtime (see p. 340, 2 nd column, 2 nd 
paragraph, 2 nd sentence for the elution in pH gradient). 

Regarding claim 6 and 7, Lu et al. teach a method wherein said titratable anion 
exchange composition is conjugated to a support which is a synthetic polyether resin 
(see section 2.1 Chemicals on p. 340 for the MONO Q HR column consisting of a 
quaternary amine resin and see supporting document of Kralj et al. (2003) p. 2, 
sentences 1 1 and 12 for polyether resin). 
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Regarding claim 10, Lu et al. teach a method wherein said target oligonucleotide 
is a synthetic oligonucleotide (see p. 340 section 2.1 Chemicals where mono and di- 
nucleotides were obtained from Sigma). 

Regarding claim 12, Lu et al. teach a method wherein binding of said target 
oligonucleotide with said titratable anion exchange composition occurs at a pH between 
5 and 8 (see Table 1 where peak 7 elutes at pH 8 and column pH gradient). 

Regarding claim 13. Lu et al. teach a method where a solution increases in pH in 
a linear manner over time (See Figure 1 for linear increases at 1 to 10 minutes and 33 
to 37 minutes). 

Regarding claim 14, Lu et al. teach a method wherein a solution increases from a 
pH of about 8 to a pH of about 8.5, which is a pH of about 1 1 (See Figure 1 from 33 to 
37 minutes). 

Regarding claim 16, Lu et al. teach a method wherein said target oligonucleotide 
has a length of 4 which is about 8 nucleotides (See Table 1 ). 

Regarding claim 17, Lu et al. teach a method wherein said impurity is one or 
more oligonucleotides having a shorter length, peak 1 = d(AA), than said target 
oligonucleotide, peak 3 = d(AAT) , and wherein said impurity elutes at a lower pH of 
about 10.4 than said target oligonucleotide elution pH of about 10.6. 

Regarding claim 18, Lu et al. et al. teach a method wherein said impurity is one 
or more failure sequences (entire reference, especially Title Figure 1 ). 
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Regarding claim 25, Lu et al. teach a method with a washing step prior to eluting 
said target oligonucleotide, that is, pumping of a solvent to for about 20 minutes to 
restore the pH (see p. 340, 2 nd column, 2 nd paragraph, 6 th sentence). 

Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 4, 8, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lu at al. (1994) as applied to claims 1, 5-7, 10, 12-14, 16-18, and 25 above, and 
further in view of Asteriadis et al. (1976), cited on the IDS. 
Lu at al. teach as noted above. 

Lu et al. do not specifically teach a method of low salt, a styrene-divinyl benzene 
copolymer, or a solution of NH 4 OH. 

Regarding claim 4, Asteriadis et al. teach a method wherein a solution is 
relatively of relatively low salt concentration, that is substantially free of metal salts and 
other salts (entire reference, especially p. 65, 2 nd paragraph, 2 nd sentence). 

Regarding claim 8, Asteriadis et al. teach a method wherein said synthetic 
polymer is styrene-divinyl benzene copolymer (see page 65, section Materials for AG 1- 
X2 and AG 1-X4 and supporting document by BIO RAD p. 2, 1 st sentence identying the 
syntehic polymer as styrene-divinyl benzene copolymer). 
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Regarding claim 15, Asteriadis et al. teach a method using a solution of NH 4 OH 
(see p. 67, 1 st sentence). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to modify the teachings of Lu at al. by using a 
method of low salt, a styrene-divinyl benzene copolymer, or a solution of NH 4 OH as 
suggested by Asteriadis et al. with a reasonable expectation of success. The motivation 
to do so is provided by Asteriadis et al. f who teach the usefulness of a method of low 
salt, a styrene-divinyl benzene copolymer, or a solution of NH 4 OH for purification of 
oligonucleotides and the teaching of Lu at al. for the separation of oligonucleotides. 
Thus, the claimed invention as a whole was prima facie obvious over the combined 
teachings of the prior art. 

10. Claim 2, 8, and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lu at al. (1994) as applied to claims 1,5-7, 10, 12-14, 16-18, and 25 above, and 
further in view of Jin-Yan et al. (W09527718 published in 1995), cited on the IDS. 
Lu at al. teach as noted above. 

Lu et al. do not specifically teach a tertiary amine, synthetic support polymer, or a 
synthetic oligonucleotide which is a phosphorothioate. 

Regarding claim 2, Jin-Yan et al. teach a method wherein said titratable anion 
exchange composition comprises a tertiary amine, dimethylaminoethyl or DMAE (see p. 
10, line 5). 
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Regarding claim 8, Jin-Yan et al. teach a method wherein said support is a 
synthetic polymer, the polyacrylic linked polymethacrylate resin which is the support for 
FRACTOGEL® EMD DMAE from Merck (see Merck datasheet for FRACTOGEL® EMD 
DMAE). 

Regarding claim 1 1 , Jin-Yan et al. teach a method using a synthetic 
oligonucleotide which is a phosphorothioate (entire reference, especially Title and 
Abstract). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to modify the teachings of Lu at al. by using a 
tertiary amine, a synthetic polymer, and a phosphorothioate as suggested by Jin-Yan et 
al. with a reasonable expectation of success. The motivation to do so is provided by 
Jin-Yan et al. who teach the usefulness of a tertiary amine and a synthetic polymer for 
purifying oligonucleotides which are phosphorothioates and the teaching of Lu at al. for 
the sepration of oligonucleotides. Thus, the claimed invention as a whole was prima 
facie obvious over the combined teachings of the prior art. 

1 1 . Claims 3 and 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Lu at al. (1994) as applied to claims 1, 5-7, 10, 12-14, 16-18, and 25 above, and further 
in view of Crane et al. (US Patent 5,092,992 issued 1992). 
Lu at al. teach as noted above. 

Lu et al. do not specifically teach polyethyleneimine-derivatized silica gel. 
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Regarding claims 3 and 9, Crane et al. polyethyleneimine-derivatized silica gel 
for affinity chromatography (entire reference, especially the Title). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to modify the teachings of Lu at al. by using 
polyethyleneimine-derivatized silica gel as suggested by Crane et al. with a reasonable 
expectation of success. The motivation to do so is provided by Crane et al. who teach 
the usefulness of and polyethyleneimine-derivatized silica gel in chromatography and 
the teaching of Lu at al. for the separation of oligonucleotides. Thus, the claimed 
invention as a whole was prima facie obvious over the combined teachings of the prior 
art. 

12. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lu at al. 
(1994) as applied to claims 1, 5-7, 10, 12-14, 16-18, and 25 above and further in view of 
Beattyetal. (1999). 

Lu at al. teach as noted above. 

Lu et al. do not specifically teach a method the impurity is a metal salt. 

Beatty et al. teach a method where the ion exchange composition "WP-1 
[poly(ethyleneimine) (PEI)-silica composite material] exhibits better metal ion capture 
kinetics under rapid flow conditions and maintains its copper capacity and structural 
integrity better than the polystyrene based chelator resin IRC-718 . . ." (see 1 st sentence 
of the section Conclusion on p. 4408). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to modify the method of Lu et al. by using 
poly(ethyleneimine)-silica to remove metal ions/salts using as suggested by Beatty et al. 
with a reasonable expectation of success. The motivation to do so is provided by 
Beatty et al. who teach the use ion exchangers to remove metal ions/salts and the 
teaching of and the teaching of Lu at al. for the separation of oligonucleotides. Thus, 
the claimed invention as a whole was prima facie obvious over the combined teachings 
of the prior art. 

1 3. Claims 20-23 and 26 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Lu at al. (1994) as applied to claims 1, 5-7, 10, 12-14, 16-18, and 25 above and 
further in view of Fruchtel et al. (1996). 
Lu at al. teach as noted above. 

Lu et al. do not specifically teach a method wherein a target oligonucleotide is 5'- 
O-protected, is 5'-0-trityl protected, where there is a sufficient amount of an acidic 
solution to cleave said 5'-0-trityl protecting group from a target oligonucleotide prior to 
elution, and where acidic solution comprises aqueous acetic acid. 

Regarding claims 20 and 21 , Fruchtel et al. where the target oligonucleotide is 5'- 
O-trityl protected (entire reference, especially p. 20 1 st paragraph). 

Regarding claims 22 and 23, Fruchtel et al. teach that acid condition cleave 5'-0- 
trityl protecting group including acetic acid (see 2 nd sentence on page 20: "... the trityl 
anchoring bond can be cleaved by very weak acids such as acetic acid"). 
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Regarding claim 26, Fruchtel et al. teach where the target oligonucleotide is is 5'- 
O-dimethoxy-trityl protected (entire reference, especially Scheme 41 on p 39 and 
footnote on page 1 7). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to modify the teachings of Lu at al. by using a 
target oligonucleotide which is 5'-0-protected, which is 5'-0-trityl protected, where 
there is a sufficient amount of an acidic solution to cleave said 5'-0-trityl protecting 
group from a target oligonucleotide prior to elution, and where acidic solution comprises 
aqueous acetic acid; as suggested by Fruchtel et al. with a reasonable expectation of 
success. The motivation to do so is provided by Fruchtel et al. who teach the 
usefulness of a target oligonucleotide which is 5'-0-protected, which is 5'-0-trityl 
protected, where there is a sufficient amount of an acidic solution to cleave said 5-0- 
trityl protecting group from a target oligonucleotide prior to elution, and where acidic 
solution comprises aqueous acetic acid; and the teaching of Lu at al. for the separation 
of oligonucleotides. Thus, the claimed invention as a whole was prima facie obvious 
over the combined teachings of the prior art. 

14. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lu at al. 
(1994) as applied to claims 1, 5-7, 10, 12-14, 16-18, and 25 above and further in view of 
Ferreira et al. (2000). 

Lu at al. teach as noted above. 
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Lu et al. do not specifically teach a method wherein anion exchange concentrate 
the target oligonucleotide. 

In regards to claim 24, Ferreira et al. teach "AEC [Anion Exchange 
Chromatography] has been used as an initial purification step to capture and to 
concentrate plasmid DNA" (see p. 386, 2 nd paragraph, 2 nd sentence under the section 
Strategies for purifying supercoiled plasmid DNA). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to modify the method of Lu et al. using an anion 
exchange composition to concentrate a target oligonucleotide as suggested by Ferreira 
et al. with a reasonable expectation of success. The motivation to do so is provided by 
Ferreira et al. who teach the concentration of a target oligonucleotide, a target DNA 
plasmid, by AEC and the teaching and the teaching of Lu at al. for the separation of 
oligonucleotides. Thus, the claimed invention as a whole was prima facie obvious over 
the combined teachings of the prior art. 

1 5. Claim 27 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Lu at al. 
(1994) as applied to claims 1 , 5-7, 10, 12-14, 16-18, and 25 above and further in view of 
Crane et al. (1992) and Asteriadis et al. (1976). 

Lu at al. teach as noted above, and it is re-noted regarding claim 27 in part that 
Lu et al. teach a method wherein a solution increases from a pH of about 8 to a pH of 
about 8.5, which is a pH of about 1 1 (See Figure 1 from 33 to 37 minutes). 
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Lu et al. do not specifically teach a method wherein a titratable anion exchange 
composition comprises polyethyleneimine, polyimizadole, polyhistidine or polylysine 
conjugated to a synthetic polymer support; a solution substantially free of metal salts, 
does not substantially increase its salt concentration overtime, and comprises one or 
more of NH4HCO3 and/or NH 4 OH. 

Regarding claim* 27 in part, Crane et al. polyethyleneimine-derivatized silica gel 

A 

for affinity chromatography (entire reference, especially the Title). 

Regarding claim 27 in part, Asteriadis et al. teach a method wherein a solution is 
relatively of relatively low salt concentration, that is substantially free of metal salts and 
other salts (entire reference, especially p. 65, 2 nd paragraph, 2 nd sentence). 

Regarding claim 27 in part, Asteriadis et al. teach a method using a solution of 
NH4OH (see p. 67, 1 st sentence). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to modify the teaching of Lu et al. by using a 
polyethyleneimine-derivatized silica gel, a solution is relatively of relatively low salt 
concentration, and a solution of NH4OH as suggested by Crane et al. and Asteriadis et 
al. with a reasonable expectation of success. The motivation to do so is provided by 
Crane et al. and Asteriadis et al. who teach the usefulness of a polyethyleneimine- 
derivatized silica gel, a solution is relatively of relatively low salt concentration, and a 
solution of NH4OH and the teaching of Lu at al. for the separation of oligonucleotides. 
Thus, the claimed invention as a whole was prima facie obvious over the combined 
teachings of the prior art. 
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Reference of Record 

Smith et al. (US Patent No. 6,806,362 filed March 20, 2001 ) is made of reference 
of record as being of interest in regards to the instant application. Smith et al. teach 
methods of making and using pH dependent ion exchange matrices. 



Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 



16. Claims 1-27 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-26 of 
copending Application No. 10,159,322. Although the conflicting claims are not identical, 
they are not patentably distinct from each other because the claims of copending 
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Application No. 10,159,322 by Johansen etal. recite critical elements of compositions 
found in the claims of the instant application. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Conclusion 

1 7. No claim is free of prior art. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mark Staples whose telephone number is (571 ) 272- 
9053. The examiner can normally be reached on Monday through Friday, 9:00 a.m. to 
6:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571 ) 272-0782. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Mark Staples r 
Examiner J 
Art Unit 1637 
October 27, 2006 





